In this study, we attempted to assess the awareness and perception of farmers on the environmental degradation due to modern input usage in paddy cultivation in Southern Tamil Nadu. The two-stage random sampling procedure was followed to select the sample farmers and 66 farmers were surveyed in Vadipatti Taluk located on Periyar-Vaigai irrigation system in Tamil Nadu. The paired comparison technique was used to measure the level of awareness on the environmental problems and Tobit regression function was employed to identify the determinants of environmental awareness level. The results of the study revealed that only 23 per cent of the farmers were highly aware about the environmental degradation created by the indiscriminate application of modern inputs. Reduction in soil fertility, population size of soil micro-organism and earth worms were the well-known negative effects in the study region. Experience, education and extension contact were the major factors determining the perception and awareness about environmental degradation.
INTRoDUCTIoN
Environment is a matrix of various ecosystems existing in a web of delicate relationship. Nature always tries to maintain equilibrium among these ecosystems. However, different activities of human being have started affecting the quality of the environment. Environmental pollution is observable in the form of alteration of the physical, chemical and biological qualities of the natural resources such as water, air and land. Pollution is a significant feature of environmental concern apart from deforestation, natural calamities, famine, etc. Both production and consumption activities affect the natural ecosystem. Recently, agricultural production system has been modified with modern technologies. The Spread of such technologies in agricultural sector is popularly known as the Green revolution which includes the development of high-yielding varieties of cereal grains, expansion of irrigation infrastructure, modernization of management techniques and using hybridized seeds, synthetic fertilizers and pesticides. These technologies contribute not only to the increased agricultural production, but also to the different kinds of environmental problems such as non-point source pollution, erosion and soil fertility loss. A number of literature has discussed the environmental problems produced in the agricultural production system (Edwards, 1989; Biswas, 1994; NAAS, 2005; Singh, 2000; Pimentel, 1996; Kumar et al., 1999) .
Sustainability of the agriculture is of global concern today. Farmers have adapted to the more modernized input based agro-technologies in farming practices to meet the growing demand of food and fibre products for the ever increasing population in India. The agricultural productivity has got more momentum with the modernized agro techniques, but these technologies have not been properly and judiciously adopted throughout the nation by taking the overall agro-environmental conditions. This is because of the low level of awareness amongst the farmers regarding the proper use of such modern techniques and its environmental effects. The study of awareness and attitudes amongst the farmers regarding the environmental problems and harmful effect of some modern techniques may prove as better inputs for sustainable agricultural development planning. Keeping these facts in view, the present study is an attempt to assess the environmental awareness and attitudes amongst the farmers; and to examine the major determinants of perception on environmental problems and sustainable agriculture.
Data and methodology Study area and Sampling procedure
Periyar-Vagai canal irrigation is one of the major irrigation system and water source for tank and canal command area in southern Tamil Nadu covering the districts such as Theni, Dingidul, Madurai, Sivagangai and Ramnad districts. This irrigation system covers around 140000 ha. Of which, Madurai district alone accounted around 60 per cent of the command area. Paddy was the major crop using the water released from the Periyar irrigation system and cultivated as a monocrop in the district. Besides, the district holds 1 st rank in per ha consumption of NPK in the state with per ha consumption of 340 kg and the district is identified as one of the highest consumer of pesticide with 0.60 lit / ha of liquid and 0.32 kg / ha of dust (Statistical abstract of Tamil Nadu, 2010-11). Mono-cropping with paddy and higher level intensification of chemical fertilizers and pesticides may degrade the soil, water and agro ecosystem. In order to explore the level of awareness on environmental degradation through farm practices, we purposively selected 'Vadipatti Taluk' from the Madurai district as a study area. Vadipatti Taluk includes 77 villages with the geographical area of 36083 ha. Around 40 per cent of total geographical area was coming under agricultural purpose. Irrigation intensity was estimated at 89 per cent. Paddy, sugarcane, fruits and vegetables were considered as the major crops grown in the taluk. About 43 per cent of the total workers were depending on agriculture. Among them, more than 80 per cent were agricultural labour. According to 2011 census, average family size was 4 with 70 per cent literacy rate in study area (Source: Asst. Director of Statistics, Madurai).
Two stage random sampling was adopted to select sample respondents. On the first stage, out of 77 villages, six study villages were selected at random based on the paddy area by using a random number table. In the second stage, 11 farmers were selected from each villages randomly, which comprises a sample size of 66 farmers. Primary data regarding inputs usage and their impacts on the environment were collected from the each selected paddy growing farmers through pre tested interview schedule. Selected study area in the irrigation system and sample villages are presented in Figure 1 .
Tools of analysis
In order to reveal the farmers' perception on the environmental impacts of technological change, we constructed an Environmental Awareness Index using the paired comparison scaling technique. Paired Comparison Analysis is a good way of weighing up the relative importance of different courses of action. This technique is useful where priorities are not clear, or are competing in importance. It provides a framework for comparing each course of action against all others, and helps to show the difference in importance between factors. In this study, a set of six specific environmental impacts, which seems important relative to each other, is read to the respondents. These six statements were derived after thorough review of literatures related to the inputs usage and environmental impacts in crop production , 2010) . Then, farmers were asked to reveal their opinion on these impacts. The statements given to the farmers to reveal the impacts are 1. Reduction of the soil fertility; 2. Toxic effect on bird and fish population; 3. Increased soil salinity; 4. Toxic effect on soil micro-organisms and earth worm populations; 5. Toxic effect to consumers from fertilizer and pesticide residues; 6. Increasing the pest and disease resistance due to intensive use of chemicals.
Environmental Awareness Index (EAI)
After obtaining the score value for each statement, the EAI was constructed by using the following formula; where, E j is j th impact (statement) of over application of inputs revealed by the farmers, if there is an impact, the value is 1 otherwise 0. R m is the scale value of the j th impact (statement) given by the farmers' preference to avoid the problems, the weight 0 is assigned to lowest rank and 1 is assigned for highest rank.
Tobit regression for estimating the determinants of EAI
Since there are a number of farmers with zero environmental awareness index at the limit (censored data), Tobit regression analysis was used to estimate the determinants of environmental awareness. The stochastic model underlying Tobit may be expressed as follows:
where, n is the number of farmers; X 1 = Area cultivated; X 2 = Experience; X 3 = Education; X 4 = Age; X 5 = Subsistence pressure ( proxy variable is Family Size); X 6 = Tenurial status; X 7 = Extension contact; X 8 = Income from source other than farming; X 9 = Irrigation facilities.
RESULT AND DISCUSSIoN

Construction of scale value and EAI
Among the set of six statements indicating the impact of inputs or resources use on the environment in the paddy production, 'Reduction of the soil fertility' featured at the top of the list of perceived adverse environmental impacts of modern agricultural technology diffusion, followed by 'toxic effect on soil micro-organism', 'increasing resistance to pest and diseases attack', 'increased soil salinity', 'increased pesticide residue on crop products' and 'toxic effect on bird and fish population'. For internal consistency check the absolute Average Discrepancy (AD) was calculated and it was found to be 0.03. Since the absolute Average Discrepancy is quite small, it is inferred that the scale values obtained in this study are consistent (Table 1) .
It seems that only five per cent of the farmers were completely unaware about the impact of modern input on environment. Around 48 per cent of farmers were moderately aware whereas 23 and 24 per cent were coming under highly aware and low aware category (Figure 2 ).
Determinants of level of environmental awareness
Among the socio-economic factors, experience, education and extension contacts play an important role in raising awareness. This clearly provides an opportunity to design and strategize information dissemination process through existing educational institutions and agricultural extension system. Whereas the level of environmental awareness among the farmers decreased as age of the farmers increases (Table 2) .
CoNCLUSIoN
To conclude, only 23 per cent of the farmers were high aware about the environmental impacts of using modern inputs in paddy production. Farmers were highly aware about the huge reduction in soil fertility and population of soil micro-organism and earth worms due to modern input usage. Experience, education and extension contact were the major determinants of higher level of awareness of negative impacts on ecosystem due to application of modern inputs of chemical fertilizers and pesticides. The results of the study may be helpful to the policy makers, farmers and other stakeholders who are working in the environmental degradation of agricultural ecosystem.
